dorsal pedicle. Heterotopic allograft transplantation of the RET (n = 2) was performed by anastomosing the thoracodorsal vessels to the femoral vessels using the end-to-side technique. Conclusions: The anatomical relationships indicate that the RET can be used as a free flap model for evaluating the effect of preservation strategies and transplantation on skeletal muscle microcirculation and contractile function.
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culation of mammalian skeletal muscle. The central region of the RET muscle is supplied by posterior retractor 'feed' arteries, which arise from the thoracodorsal artery, a branch of the subscapular artery [1, 6, 7] . These feed arteries vary in number, are accompanied by 'collecting veins', and anastomose with each other at the arteriolar level via arcading segments [4, 6, 7] . The RET is unique in that the muscle can be exteriorized while preserving its primary vascular supply [8] , enabling muscle force production to be monitored concomitant with the study of microvascular responses at defined locations within the peripheral circulation [5, 9] . This preparation has thereby provided novel insight into the regulation of skeletal muscle blood flow [for reviews, see 10, 11 ] .
Feed arteries originate proximally from a larger conduit artery (e.g. thoracodorsal artery in the RET) and provide substantial resistance to blood flow before giving rise to the arterioles within the muscle [10, 12] . In response to contractile activity, vasodilator signals 'ascend' from the microcirculation to encompass the feed arteries upstream [9, 10] and thereby enable these proximal vessels to serve a key role in regulating blood flow delivery into intermediate and terminal arteriolar networks, which control the distribution and magnitude of blood flow to skeletal muscle fibers [10, 12] . In feed arteries of the RET, the endothelium serves as the cellular pathway for conducting the vasodilator response along the vessel wall and into the surrounding smooth muscle cells to produce relaxation [13] . Accordingly, direct observation of conducted vasodilation along RET feed arteries following an ischemia-reperfusion (I-R) insult is integral to assessing endothelial dysfunction [14] .
The effect of transplantation on the microcirculation of skeletal muscle is poorly understood, in large part due to the lack of a suitable experimental model. Recently, we reported that both contractile function and endothelium-dependent blood flow regulation of the RET were impaired by I-R [14] . These findings suggested that the RET may prove useful as a free flap model to evaluate the efficacy of preservation strategies aimed to protect skeletal muscle and its vascular supply during cold preservation and reperfusion [15] [16] [17] . With the goal of providing further insight into how transplantation affects microvascular integrity, the aim of the present study was to understand the anatomical origin of the vascular supply to the RET and determine whether it can be isolated on a thoracodorsal vascular pedicle, preserving the feed arteries and collecting veins. Because restoration of flow is essential to the survival of a free flap, we assessed the vascular territory within the RET that was actually perfused by the feed arteries. Further, the most suitable site for performing microsurgical anastomoses was determined, which requires vessel diameter of at least ϳ 300 m [18] .
Materials and Methods

Animal Care
Male golden hamsters (Harlan-Winkelmann, Borchen, Germany), weighing 120 8 3 g, were housed in groups of 3-4 animals on a 12/12-hour (light/dark) cycle at 23-24 ° C and provided with standard diet food and water ad libitum. The animals received care in compliance with the European Convention guidelines (86/609/EC). All procedures were approved by the Utrecht University Committee for Experiments on Animals. Hamsters were injected with buprenorfinehydrochloride (Temgesic ; ScheringPlough, Utrecht, The Netherlands) 5 mg/kg s.c. 30 min prior to surgery. Isoflurane (Abbott Animal Health, Oudewater, The Netherlands), supplied through a ventilation mask, at 5% with 100% oxygen (1 l/min) was used to induce anesthesia ( ϳ 5 min). Isoflurane at 2% with oxygen (0.3 l/min) and air (0.6 l/min) was subsequently used to maintain anesthesia. Excess vapor was scavenged by vacuum. Sterile saline was delivered through an intraperitoneal cannula (Abbocath-T 18 G; Abbott, Sligo, Ireland) to replace body fluids during the experiment (1 ml/h; Fresenius Orchestra; Fresenius Kabi, Utrecht, The Netherlands).
During the surgery for isolation of the RET on its vascular pedicle, body temperature was maintained at 37.0-38.0 ° C with heat conducted from a warm copper plate positioned beneath the hamster. The surgical field was irrigated continuously with preheated Ringer's lactate solution containing in mmol/l: Na + 131, Ca 2+ 1.8, K + 5.4, Cl -111, lactate 111, 273 mosm/l (Baxter, Utrecht, The Netherlands). At the end of the experiment, animals were killed by an intracardial overdose of sodium pentobarbital (Nembutal ; CEVA Sante Animale BV, Maassluis, The Netherlands).
Retractor Muscle and Vascular Dissection
A hamster was positioned on its left side to isolate the RET on the right side. To expose the RET, a ϳ 3-4-cm incision was made through the overlying skin, which was retracted to expose the underlying tissue. Using microdissection while viewing through a stereomicroscope (OPMI 6-DF; Zeiss, Jena, Germany), the muscle was cleared of connective tissue and visible nerve branches. Stainless steel wires (diameter 0.5 mm) were sutured to the origin and insertion of the RET, exactly at the caudal margin of the cheek pouch, representing the rostral muscle end, and at the musculotendinous transition point at the lumbodorsal (caudal) end (see dotted lines in figure 1 a) . This was done to enhance muscle manipulation during surgery and prevent folding of muscles during the staining process (see Vascular Territory). The resting length of the muscle was measured between the stainless steel wires in situ.
The RET was then severed from its origin and insertion and reflected dorsally to visualize the feed arteries and collecting veins on its ventral surface. During this isolation, small vessels supplying the cranial and lumbodorsal ends of the muscle were cauterized and cut (shown in figure 1 a and see Results). While carefully maintaining the integrity of the feed arteries and collecting veins at the ventral surface, the nerve branches, fat pads and connective tissue that covered the transition point of the feed arteries and collecting veins into the thoracodorsal vessels were removed to optimize visibility.
The number and routing of feed arteries and collecting veins of the RET were documented in 26 animals. All side branches of vessels that supplied other muscles were ligated and cut until the RET was connected to the body exclusively by the thoracodorsal pedicle. As the diameters of the thoracodorsal vessels were too small for performing microsurgical anastomoses, the vascular pedicle running between the latissimus dorsi (LM) and teres major (TM) muscles (see fig. 1 a) , was dissected further upstream until a suitable vessel diameter ( ϳ 0.3 mm) was reached. Both the anatomically difficult accessible location within the armpit and the density of side branches make the axillary vessels unfit as an alternative to the smaller thoracodorsal vessels.
Surgical procedures typically required ϳ 5 h. At the end of the study, preparation time had decreased towards 4 h.
Vascular Territory
In contrast to previous I-R experiments [14] , the entire RET was used in this study. Therefore, in 8 of 26 preparations the vascular territory supplied by the feed arteries of the RET was investigated by intravascular injection with plastic as described [19, 20] . Briefly, 12 parts of Araldite F with 7.5% Microlith-T pigment was mixed with 4 parts of diluent DY 026 SP and 9 parts of hardener HY 2967 (all from Ciba-Geigy BV, Arnhem, The Netherlands). At the end of the dissection, the thoracodorsal artery was ligated as far proximally as possible. Following arteriotomy, a cannula (outer diameter ϳ 0.25 mm) was inserted and secured to the vessel with two ligatures. Vessels were flushed with 1 ml of Fraxiparine ( ϳ 100 units; GlaxoSmithKline, Zeist, The Netherlands) to prevent clotting. After that, the hamster was killed as described above and the Araldite F mixture was injected through the cannula at a perfusion pressure of 210 mm Hg. The relatively high injection pressure was required because of the small diameter of the cannula. By a closed valve, the vasculature was main- (1) is the primary source. The feed arteries and collecting veins are indicated by 4 and cannot clearly be seen from this perspective of the dorsal surface. The two dotted lines represent the locations at which the rostral ( * ) and caudal ( * * ) margins of the RET were sutured to stainless steel wires and cut in order to flip the muscle over and reveal the vasculature in more detail from the ventral surface as illustrated in b-d . The feed arteries and collecting veins on the ventral surface of the RET are depicted in b and c , where the most frequently encountered arterial and venous pedicle patterns are shown. The main thoracodorsal artery emerges from the axilla and runs between the teres major and latissimus dorsi muscles. It bifurcates at the level of the spinotrapezius muscle, giving off a branch running underneath the spinotrapezius muscle, which is defined as the 'deep' thoracodorsal artery. The other branch runs over the latissimus dorsi muscle and is defined as the 'superficial' thoracodorsal artery. The same nomenclature is used for the accompanying venous branches. In b , three feed arteries branching off the thoracodorsal artery are accompanied by two collecting veins (35% of total). Note that the most caudal artery does not have a paired collecting vein. In c , two feed arteries are each accompanied by a paired collecting vein (31%). The darker colored arterial and venous segments in b and c indicate -in case of performing a free flap -the full extent of the vascular pedicles. The arrows point out the exact sites used for anastomosis. In c , a dual thoracodorsal vein is shown. The enlargement in d shows a detail of b . The side branches of the most proximal feed artery and collecting vein supplying a part of the spinotrapezius muscle (present in 65% of preparations) are particularly difficult to dissect and ligate. CP = Cheek pouch; RET = retractor muscle; STP = spinotrapezius muscle; LD = latissimus dorsi muscle; TM = teres major muscle; 1 = thoracodorsal artery and vein; 2 = lumbodorsal branch; 3 = posterior auricular artery; 4 = feed arteries and collecting veins; 5 = 'deep' thoracodorsal branch; 6 = 'superficial' thoracodorsal branch; 7 = dual 'main' thoracodorsal vein; 8 = spinotrapezius branch of the thoracodorsal artery.
de With /de Vries /Kroese / van der Heijden /Bleys /Segal /Kon tained under constant pressure overnight in order to allow the plastic to polymerize. Subsequently, the muscle flap was removed from the hamster. The flap was then suspended in graded concentrations of ethanol (50%-70%-80%-96%-absolute; incrementing every 24 h) and then in methyl benzoate (Sigma-Aldrich Chemie BV, Zwijndrecht, The Netherlands) to clear the muscle tissue. The entire preparation was examined under a microscope (Makroskop M420; Wild, Heerbrugg, Switzerland) to distinguish the vascular territory containing Araldite F . Photomicrographs were taken (E450 camera; Nikon, Tokyo, Japan; total magnification ! 10) and the total muscle length as well as that of border areas at each end of the muscle that were not filled with Araldite F were measured to the closest millimeter. To normalize the size of unfilled border areas across preparations with different absolute lengths, the length of unfilled areas was expressed as percentage of the respective total muscle length.
Allograft Muscle Transplantation
In a pilot study for allograft transplantation (n = 2), the right RET flap was isolated in donor hamsters as described above (see fig. 2 a) . The thoracodorsal artery and vein were cut obliquely in order to increase vascular diameter and thus facilitate the subsequent procedure for performing anastomoses. Volume-controlled flush of the vascular bed was performed with 1 ml warmed Ringer's lactate solution containing 100 units of Fraxiparine , using a ϳ 0.15-mm cannula inserted into the thoracodorsal artery ( ϳ 0.1 ml/min). The washout fluid was heparinized, because this has been shown to increase ischemic tolerance in free flaps [21] [22] [23] . The tissue was kept moist by continuous irrigation with preheated Ringer's lactate solution. During the same period of surgery, an oblique incision was made through the skin overlying the left inguinal region of a recipient hamster anesthetized as described above. The femoral artery and vein were dissected free from connective tissue to create a suitable acceptor site for the muscle flap, as shown in figure 2 b. The femoral vessels were clamped using microvascular clamps (S&T AG, Neuhausen, Switzerland). Arteriotomy and venotomy were performed with microscissors. The RET free flap from the donor hamster was transferred to the recipient hamster and blood supply was re-established by end-to-side microanastomosis of the donor thoracodorsal artery and vein to the recipient femoral artery and vein (see fig. 2 c, d ). The end-to-side method was preferred because of the significant size discrepancy between the donor and recipient vessels [24] . Four to five 11-0 sutures (Ethicon; Johnson & Johnson, Amersfoort, The Netherlands) were used for each microanastomosis. Immediately and during 1 h of reperfusion, anastomotic patency was tested using visual inspection of muscle color and vessel shape. Besides, the 'milking test' was performed [25, 26] . In short, a Dumont No. 5 microforceps was used to occlude the lumen of the thoracodorsal artery approximately 2 mm downstream from the anastomosis. A second forceps was moved downward from the occluding forceps to clear a ϳ 2 mm vascular segment from blood. Anastomotic patency was confirmed by immediate anterograde refilling after removal of the most proximal (first) forceps.
Data Presentation
Representative illustrations were prepared to describe the vascular supply to the RET. Summary data are reported as the percentage of hamsters (out of n = 26) which exhibited the designated number of feed arteries or collecting veins. Photomicrographs were taken to illustrate the vascular anastomoses prepared surgically and to demonstrate the perfused vascular territory.
Results
Isolation of the Retractor Muscle
The average resting length of the RET muscle measured from cheek pouch to lumbodorsal fascia was 36 8 1 mm (n = 26). Muscles typically shortened by 20-30% when cut, as reported previously [8] .
Vascular Isolation
The blood supply to the RET enters via several routes ( fig. 1 a) . The feed arteries, which branch off from the thoracodorsal artery to enter the ventral surface of the muscle, provide the main blood supply of the RET. In addition, the posterior auricular artery, a branch of the external carotid artery, gives off the anterior RET artery, which enters the muscle at the level of the scapula and vascularizes the rostral region of the RET [1, 4, 7] . An additional small perforating artery was found to supply the lumbodorsal (i.e. caudal) region of the muscle ( fig. 1 a) . These vessels supplying the rostral and caudal regions were cut in order to clearly visualize the ventral surface of the RET.
Anatomical Variation in Arterial Supply
The branches of the thoracodorsal artery which form the RET feed arteries were found to have both consistent and variable anatomical patterns ( fig. 1 b, c) . In all preparations (n = 26) the main thoracodorsal artery bifurcated into two major branches. The first, 'deep branch' ran underneath the spinotrapezius muscle; the other, 'superficial branch', ran over the latissimus dorsi muscle, and consistently bifurcated into one branch supplying the latissimus dorsi muscle while the other branch supplied the overlying skin. The length of the main thoracodorsal pedicle before the bifurcation was approximately 5 mm. The total length of the vascular pedicle to the muscle border varied from ϳ 13 mm at the side of the most rostral feed artery to ϳ 25 mm at the location of the most caudal feed artery.
Across preparations (n = 26), the number of feed arteries varied from one to four, with their distribution displayed in figure 3 . Generally, three (50%; fig. 1 b) or two (38%; fig. 1 c) feed arteries supplied the RET. With one exception, all RET had at least one feed artery that branched off before the first bifurcation or from the 'deep branch' (96%) itself . The remaining feed arteries originate from the 'superficial branch'. A solitary feed artery, i.e. without paired collecting vein, was found in many preparations (42%).
In order to isolate the RET on the thoracodorsal vessels, a variable pattern of smaller vessel branches to surrounding muscles and fat pads needed to be ligated and cut. For the 'deep branch' this was done distal from the point where the feed arteries originate from the thoracodorsal artery. While this was difficult due to lack of space, it was simplified by making an incision in the spinotrapezius muscle (STP, fig. 1 a) . The diameter of the main thoracodorsal artery was ϳ 0.3 mm in the region used for creating anastomoses. Although the more proximal arterial segments were larger, they did not offer a better alternative for microsurgical anastomosis because of their many side branches.
Anatomical Variation in Venous Drainage
Distinct types of venous patterns were identified ( fig. 1 b, c) . Similar to the anatomy of the arterial supply, the main thoracodorsal vein consistently (n = 26) bifurcated into 'deep' and 'superficial' thoracodorsal branches which received blood from the collecting veins draining the RET. In all but 2 cases, at least one collecting vein drained into the main or into the 'deep' thoracodorsal vein while in the other 2 preparations all collecting veins drained into the 'superficial' thoracodorsal vein.
In 8 preparations (31%) the main thoracodorsal vein was dual over its entire course between the latissimus dorsi and teres major muscles (see fig. 1 c) . In all 8 cases, these twin veins converged just before reaching the most rostral collecting vein of the RET and then bifurcated into the 'deep' and 'superficial' vein. When dual main thoracodorsal veins were present, they appeared smaller as compared to preparations having a single thoracodorsal vein of ϳ 0.3 mm diameter. However, in such cases the 'superficial' vein, which has a similar diameter, provides a suitable alternative for performing a vascular anastomosis (see fig. 1 c) .
The distribution of the number of collecting veins in individual RET muscles is depicted in figure 3 . Across hamsters (n = 26), the number of collecting veins varied from one to four, with two present in most (73%) cases. In 15 preparations (57%), all feed arteries had paired collecting veins and their routing was identical. As seen with small arterial branches, a variable pattern of small venous branches to surrounding muscles and fat pads were ligated and cut to prepare a free flap that was isolated to the thoracodorsal artery and vein. Branches running from the spinotrapezius muscle often drained in the most proximal collecting vein (69%).
Vascular Territory
Following injection with Araldite F via the thoracodorsal artery (n = 8), the vascular bed of the RET was nearly completely stained except for the lumbodorsal and anterior borders (17 8 3 and 6 8 3% of total muscle length, respectively). Figure 4 shows a representative example.
Allograft Transplantation
In a pilot study, we examined whether the RET, with preserved feed arteries and collecting veins, could be isolated on the thoracodorsal pedicle for use as a free flap model in future studies. Thus, two transplantations of the RET from a donor hamster to the femoral artery and vein of a recipient hamster were performed as described in Materials and Methods. The duration of ischemia during these transplantations was ϳ 50 min. Both of the two transplantations that were performed were considered successful, as confirmed visually through the microscope. Observations immediately after restoration of blood flow included true filling of the vascular system by change of muscle color from grey-blue to pink-red and natural rounded appearances of the thoracodorsal and recipient femoral veins. Besides, microvascular patency was verified by a positive milking test throughout the 1-hour testing period.
Discussion
The goal of this study was to determine whether the RET muscle of the hamster cheek pouch could be utilized as a model for studying the effects of transplantation on the microcirculation of mammalian skeletal muscle. Complete surgical isolation of the RET and its vessels was performed, such that only the primary arterial supply and venous drainage remained attached to the muscle. Measurement of the perfused vascular territory of free muscle flaps following Araldite F injection showed that, after transplantation, the muscle is adequately perfused via feed arteries and veins arising from the thoracodorsal vessels, which function as the donor vessels. Further, the results of this study verify that the caliber of the proximal section of the thoracodorsal artery and vein is suitable for microvascular anastomosis at a suitable location, e.g. the femoral artery and vein.
As shown by injection with Araldite F , relatively small regions of the caudal and the rostral borders of the RET may be excluded from the free flap preparation, as blood flow is unlikely to be restored in these areas following transplantation. The finding that respective end-regions are no longer perfused once the RET is cut from its origin and insertion is in agreement with our observation that, in addition to the feed arteries that branch off the thoracodorsal artery, there were two other sites of vascularization at respective muscle borders. Whereas the perforating lumbodorsal arterial branch at the caudal end has not been described in detail previously, vascularization of the rostral region of the RET has been well defined [7] . Within the muscle, the anterior RET artery and (to a lesser extent) the saccular arteries of the cheek pouch are interconnected to the posterior RET 'feed' arteries by several anastomoses at arteriolar level. The presence of these anastomoses suggests that, with time, the vascular supply to each end of the muscle may be re-established through remodeling of the microcirculation to restore blood flow into ischemic regions. For experiments designed to measure the force developed by RET muscle fibers during contractions, these non-perfused border areas at each end are used to secure the muscle to an experimental platform while observing the microcirculation with intravital microscopy [5, 9, 14] .
Apart from a somewhat variable number of feed arteries and collecting veins, we found the gross vascular anatomy to be relatively consistent across preparations. These findings are consistent with an earlier study of blood vessels to the rat cremaster muscle [27] . For RET with unequal numbers of arteries and veins, it should be noted that solitary feed arteries can provide an advantage for experimental observations in that these vessels are more easily visualized for intravital microscopy as compared to arteries that run parallel to (and can thereby be obscured by) a paired collecting vein. The venous anatomy of the RET can be complicated by the presence of dual main thoracodorsal veins that are too small for effective surgical manipulations. Nevertheless, in such cases we found that the more caudal 'superficial' thoracodorsal vein provides a viable alternative of sufficient diameter. Moreover, the vascular pedicle of the RET is consistently of sufficient length to perform microsurgical anastomoses.
The use of the RET as a model for free flap transplantation has several restrictions. Firstly, the diameters of the donor artery and vein measure ϳ 0.3 mm. This dimension is considered to be near the smallest vessel size that can be surgically attached to another one [18] . As anastomotic patency decreases with diameter, such a challenging technical procedure is recommended to be performed by a highly experienced microsurgeon. Secondly, due to the small size of the vascular branches, and the complexity of their relationship with each other, dissection of the pedicle to the RET requires extreme care and patience. Ligating all of the side branches can also cause damage to the feeding and draining vessels. With practice, however, dissection of the RET as a vascularized free flap can be readily performed in a reproducible manner.
Contrary to the sole parameter (survival) that can be measured in the majority of free flap animal models [for examples, see 28 ], only few adequate animal skeletal muscle models exist that allow detailed intravital microcirculatory analysis. The primary reason for developing the hamster RET free flap model was that both contractile muscle [17] and microcirculatory measurements [15] can be used to evaluate the efficacy of preservation techniques in future studies. For example, the potential for recovery of muscle function after cold ischemia depends on recovery of both the parenchymal (muscle) cells and their vascular supply [16, 29] . The use of intravital microscopy allows for direct visualization of the microvascular network within the RET along with its feed arteries [5, 9] , including manifestations of impaired endothelial cell function and vasomotor control [3, 14] or leukocyte/endothelial interactions [14, 30, 31 ] . An important advantage of the RET over other muscle preparations used to study the microcirculation, such as the free vascularized rat or mouse cremaster muscle models [15, 32] , is that the parallel arrangement of the RET muscle fibers enables a quantitative and reliable serial evaluation of the contractile function of the muscle fibers [5, 9, 14] .
In terms of clinical relevance, the RET model has the potential to augment our understanding of microvascular and skeletal muscle dysfunction following ischemic insults of various varieties. Currently, the clinical use of free tissue transfers shows relatively low failure rates of 5-6% [33, 34] . The failure rate in replantations is much higher (8-18% [33] ). Apart from complete graft loss, the number of partial failures is not often reported and probably underestimated [35] . The main reasons for total flap failure remain thrombosis of the anastomosis [34] and vasospasm [36, 37] . Partial flap failure, however, is mainly initiated by local ischemia in hypoperfused areas. The latter is often referred to as the no-reflow phenomenon [for review, see 31 ]. Recently, it was reported that disturbance in active vasomotility is a major factor in development of the no-reflow phenomenon in free flaps following I-R [38] . Most evidence for the role of endothelial vasomotor dysfunction however results from animal studies in particular in cardiac muscle tissue [39] . We previously concluded that following I-R ascending vasodilation in the RET feed arteries was diminished due to impairment of local response to the vasodilatory trigger distally in the vascular tree of the muscle [14] . We hypothesize that interventions that lead to re-establishment of local vasodilator signals will contribute to prevention of hypoperfusion and the no-reflow phenomenon. Interventions that could be employed in future research include cold preservation and several pharmacological approaches [17] .
Anticipating on future experiments with the RET model, including cold ischemic events and subsequent reperfusion, it must be emphasized that success percentages of ϳ 90% have been reported in microanastomoses with similar diameters (0.3-0.4 mm) following 24 h of storage at 4 ° C [40] . Therefore, we expect that irrespective of temperature, the RET can be used reliably with gentle tissue handling, good visualization and the meticulous use of fine instruments. Given the anatomical complexity and technical constraints of the surgical preparation, the verification of reperfusion was in the present study limited to visual inspection and the milking test. In future RET transplantation experiments, vascular integrity will be assessed by direct observation of the microvascular network through intravital microscopy, enabling quantification of reperfusion by blood flow measurement [41] . Functional parameters could then include evaluation of diameter changes during ascending vasodilation and skeletal muscle twitch and tetanus tensions [14] . For such an investigation, inbred hamster strains need to be used, since it is not possible to reliably study the sole effect of prolonged reperfusion of the RET flap in genetically non-identical animals, as earlier reports from limb allotransplantations show microcirculatory changes within 24 h after transplantation [42] . An additional advantage of the RET transplantation model is that it has the potential to display allograft-related immunological responses in survival studies on outbred strains.
In conclusion, the present findings provide essential new anatomic information concerning the hamster RET muscle and its vascular pedicle in light of using this preparation as a model to study the microcirculation and contractile muscle function in free muscle flap transplantation. We demonstrate the relative consistency of its vascular anatomy while accounting for subtle variations in arterial and venous branches. Moreover, in a pilot study, we showed that the RET can be prepared as a viable allograft.
